In previous work with rabbits1) we were able to show that about ninety four per cent of animals were well able to survive double suprarenalectomy and in every case accessory cortical tissues were disclosed, and further, about one fourth of the total number of animals survived as long as more than one year in excellent condition and were found at necropsy to possess a large amount of hypertrophied accessory cortical masses. In the half the rabbits which died in from 7 to 11 days following the second extirpa tion, no accessory was detected in a careful autopsy. (As a matter of course we shall not say with definiteness that there was no accessory cor tical tissue at all, for it is not impossible that very small cortical tissue such as is invisible to the naked eye may escape our search). This work points to the facts that rabbits possess accessory cortical tissues in the majority of individuals (viz. ninety four per cent), and if some hypertrophy is induced, such tissues are sufficient by themselves alone for maintaining life. A small percentage of rabbits possess no accessory cortical tissue, and double supra renalectomy is fatal only for such rabbits. The death of such animals, due only to the loss of suprarenals, usually does not occur very shortly after the second removal, as 1, 2, or 3 days after.
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In previous work with rabbits1) we were able to show that about ninety four per cent of animals were well able to survive double suprarenalectomy and in every case accessory cortical tissues were disclosed, and further, about one fourth of the total number of animals survived as long as more than one year in excellent condition and were found at necropsy to possess a large amount of hypertrophied accessory cortical masses. In the half the rabbits which died in from 7 to 11 days following the second extirpa tion, no accessory was detected in a careful autopsy. (As a matter of course we shall not say with definiteness that there was no accessory cor tical tissue at all, for it is not impossible that very small cortical tissue such as is invisible to the naked eye may escape our search). This work points to the facts that rabbits possess accessory cortical tissues in the majority of individuals (viz. ninety four per cent), and if some hypertrophy is induced, such tissues are sufficient by themselves alone for maintaining life. A small percentage of rabbits possess no accessory cortical tissue, and double supra renalectomy is fatal only for such rabbits. The death of such animals, due only to the loss of suprarenals, usually does not occur very shortly after the second removal, as 1, 2, or 3 days after.
By this work, we believe, unequivocal evidence has been for the first time afforded of the indispensability of the suprarenal cortical tissue for the maintenance of the life of rabbits, which possess the accessory cortical tissue in the majority of cases. To strengthen this evidence and in an at tempt to have at our disposal rabbits deprived of all the cortical tissue, we have undertaken to extirpate all the accessories besides both main glands, one of them, the left usually, being removed last, an operation which has been proved in our hands as having by itself alone no significant influence upon life.
That the cortical tissue of the suprarenals is necessary for life is a fact, scarcely needing to be here recalled.
No contradictory view has recently been published.
Some writers have been successful in furnishing unmis takable evidence for the doctrine, while the results in some papers cannot be taken as conclusive at all.
In dogs, cats and rabbits Wheeler and Vincent2) tried per laparotomiam to remove one gland and one-half of the other and to cauterize out the medulla in the remaining half gland. In all cases, according to the writers, where death was not connected with accidents such as loss of blood, an overdose of anaesthetic, etc., extensive damage to the cortex was found, while in several cases where the whole or practically the whole of the medulla was destroyed, the animal survived without symptoms. Tokumitsu3) was able to get a dog deprived of both glands except the anterior surface of the left. 34 days after the second operation the dog was killed and it was verified that the remaining mass was composed only of cortical tissue. Houssay and Lewis4) in dogs extirpated with a spoon all the medulla of the right suprarenal in addition to the whole of the left. In 3 dogs which died within 48 hours the cortex was severely damaged. Two dogs which were living respectively 217 and 232 days after the operation died within 24-26 hours when the remaining cortex was re moved. In the hands of Houssay and Lewis dogs survive double decapsulation from 1 to 3 days (average 26 hours). "Total" suprarenalectomized rats of Marti5) had survived for one month when he terminated experiments, while they did not behave in any different manner from the normal animal.
Using cats, Elman and Rothman6) observed that complete venous obstruction of one gland with removal of the other occasioned death in 3-6 days, but further that animals survived indefinitely complete venous ob struction of both glands, one gland being found hypertrophied while the other was reduced in size and composed almost entirely of medullary cells only. When the hypertrophied gland was removed, the animals, two in number, died 28 hours and 8 days later respectively.
On dogs that were subjected to surgical removal of one gland or a gland and a half and to im plantation of radium into the remaining suprarenal tissue, Wislocki and Crowe7) came to the conclusion that a fragment of cortex amounting to 2) T. about one-fifth of the total cortex is necessary for the maintenance of life. Bornstein,8) with a co-adjutor, attempted to clarify a similar problem with dogs. Per laparotomiam they ligated either suprarenal veins or ar teries, which resulted fatally 73/4 and 71/2 hours later respectively. Further they removed one gland and the medulla of another, with good survival; but when the remaining mass was taken out, the animal died 11 hours later; etc., etc. Their conclusion was that more than one half of the cortex of one gland must be left behind in order to maintain life. Hartman9) prolonged the survival of suprarenalectomized cats to an average of 146.6 hours by administration ofsaline extract oft he cortex, while animals survived with administration of adrenaline for 19.7 hours only.
More recently Zwemer10) made a contribution towards the problem by carefully conducting a 3 stage operation on cats. First the medulla of one gland was spooned out with a curette; a week to ten days later the other gland was removed, and the surgically produced cortical gland was excised from 3 weeks to 6 months later, waiting until good recovery of the animal. Animals retaining only the cortex of one gland survived indefinitely, while removal of the same resulted in death in from one to eight days, 48 hours being the average. Further, by autotransplantatiou of the suprarenal cor tex this experimenter was able to prolong the survival period of cats de prived of their suprarenals to an average of 61/2 days. From these results be concluded that the cortical portion of the suprarenal complex is the part essential for life in cats, and that the medulla, at least that within the supra renal complex is not essential for the life or activity of the animal.
The best results yielded by Jaffe and Plavska in obtaining function ing autoplastic suprarenal transplants in guinea pigs will also be cited here. 8-16 fragments of cortex, separated from the medulla, were transplanted into the abdominal wall. 8 out of 12 guinea pigs with transplanted cor tex survived for from 40 to 60 days after removal of both glands, whereas the animals without transplants did not survive on an average for more than 3 or 4 days after double suprarenalectomy in the hands of these ex perimenters. These results, they concluded, afford strong evidence in favor of the fact that the transplants maintain life. Sundberg12) tried to carry out autotransplantation of the cortex (in the majority of cases) in rabbits, 40% of which were found living after the lapse of various intervals.
Seemingly it is by no means difficult to have dogs, cats, etc. surviving in spite of their being deprived of the medullary tissue of the main glands, though artificially produced cortical gland must be carefully checked micro scopically. However this fact does not forthwith imply necessity for life of the cortical mass, unless it be fairly established on the other hand that the total lack of cortical tissue by itselfcauses death of the animal. Whether the evidence for the latter is provided by one and the same experimentalist, who tries to remove the whole medulla of the main glands or by another observer has no bearing on deducing indispensability of the cortical tissue for life on the basis of both sets of experiments. In criticizing the outcome of the experiment of removing all the cortical tissues too much stress can not be laid upon the technique of operation. It is wholly reasonable that some writers have stressed poor technique as a factor in the rapid death of suprarenalectomized animals and discredited much of the earlier work. No body would disagree with the view that the well-known Brown-Sequard13) results of double suprarenalectomy in animals of different species could not be relied upon as a proof that the suprarenal capsules are essential to life.14) However, if we had had no report of the results of the unilateral supra renalectomy undertaken by Brown-Sequard himself, the results of double removal could be estimated only with difficulty; as a criterion we have then nothing but the duration of survival. In reviewing recent papers we came to notice several instances which must unfortunately be criticized in a similar manner to those of Brown-Sequard.
Further, the maximum amount which is not sufficient to maintain life can be determined only by excellent technique or by improvement of technique.
Nevertheless the above discussions never imply, it is scarcely necessary to add here, ex clusion of any influence of loss of the capsules upon the fatal outcome of the double de capsulation conducted by faulty technique.
In the light of experiments, such as those in the previous communica tion of the present writer, earlier work on rabbits, in which all or nearly all animals died within a few days after loss of both glands, cannot be ac cepted as evidence of indispensability of the cortical tissue for life in rab bits. If a certain length of time is allowed between removal of the both 13) Brown-Sequard, C. R. Acad. Sci., 1556, 43, 422 & 542; Ibid., 1857, 44, 246; Ibid., 1857, 45, 1036.
14) E. Sharpey-Schafer, The endocrine organs, II. Ed., Part 1, 1924 London etc., 100 f.
glands, that is to say for hypertrophy of accessories a great number of rab bits well survive double suprarenalectomv. When double decapsulation on rabbits carried out by two-stage operation is invariably or frequently fol lowed by death in a few days, it must be taken as resulting in a consider able measure from poor technique. Although the rabbit has been excluded by some observers from such kind of experiment on account of frequent pre sence of accessories, this species has rather some merit by virtue of the same reason; for example the amount of cortical tissue sufficient to maintain life may be more easily and exactly determinable in this kind of animal than in those possessing no accessory cortical mass.
EXPERIMENTAL METHOD.
Removal of all the cortical tissues was performed by a 4-stage opera tion in male rabbits, and by a 3-stage operation in female. In the begin ning of this set experiments the operation was made in the following order: -First the right suprarenal gland was excised, then after a period of from 19 to 69 days, the accessory cortical masses on the epididymis were removed. To wait more than two weeks is advisable in order to detect accessories with ease, thus giving enough time for hypertrophy. At the third stage, ac cessory cortical bodies in the abdominal cavity were removed per laparo tomiam, as far as possible with the naked eye, and finally the left main gland was taken out after good recovery of the animal. Operative pro cedure thus involves four stages, which will be referred to as operation I, II, III and IV respectively. But as a great number of unilaterally supra renalectomized rabbits were lost by laparotomy performed for removing ac cessories in the abdominal cavity, the order of operation was altered, that is to say, laparotomy was carried out first, so that the operation was con ducted in the order of III, I, II and IV in the latter set of the present in vestigation.
For suprarenalcctomy the lumbar approach was employed, the pro cedure being the same as was stated in full in the previous paper. In this experiment the operation was performed more quickly than in the former work; it required on an average 25 minutes, the shortest being only 16 minutes (for the right gland in No. 208).
Operation II was carried out as follows : An incision of about 2 cm. in length was made on the scrotal skin and fascia, the testis was drawn out on the gauze rinsed with hot sterile salt solution. In most of the cases ac cessory cortical tissue was found on the caput of epididymis, rather less be tween the testis and epididymis, but it is rarely found on the cauda of the epididymis, the ductus deferens and along the vasa spermatica interna. In particular an effort was made to remove all the accessories,-at least the macroscopically visible accessory mass on the epididymis. To find all ac cessories is rather more difficult in the case of the testis than in the ab dominal cavity ; in the former some accessories may escape careful scrutiny because of similarity of colour with the tissue of the epididymis, a matter of frequent occurrence in the case of accessories, while in the latter accessories can be recognized with ease unless there is not much fat deposit.
The laparotomy in operation III is the most severe manipulation for the animal among the whole series of operations. Without narcosis an in cision of about 10 cm. in length was made from the xiphoid cartilage down wards through the linea alba. The intestines were drawn out and packed by a pad rinsed out of the hot sterile salt solution. The lobe of the liver covering and adhering by a thin ligament to the wall of the inferior cava vein was cut off with scissors. Along the inferior cava vein, on and around the kidneys, on the renal veins, in the region of the main suprarenals, on the retroperitoneum above the right kidney behind the liver lobe, on that till to the origin of the diaphragma above the left kidney, along the vasa spermatica interna, on the omentum and pancreas a careful search was made for accessory cortical masses, and they were removed by means of a forceps. In unilaterally decapsulated animals this search encountered a difficulty because of the large amount of fat deposit. However the cortical tissues are found as a node on the peritoneum (in fact they are covered by the peritoneum, strictly speaking), but not embedded in the fat tissue. In normal cases these tissues appear in size varying from minute to 1 mm. or 2 mms., being rarely over 2 mms. in diameter. They are encountered in numbers of 1 to 4, infreqently more.
Operation III consumed about 15 to 20 minutes. However this affects rabbits seriously. In the very beginning we tried it on normal rabbits, and after some practice the mortality gradually diminished. On 60 nor mal rabbits laparotomy involving removal of the accessories as tried; 28 rabbits, that is about fifty per cent, died on operation, 20 within 4 days and 8 from the 5th to the 12th day. In the beginning the results were worse; in the first half (up to December 24, 1926 ) the mortality was 72% and in the later 29%; practice can be taken as solely accounting for this difference.
When some good results were yielded, the operation was then applied to unilaterally suprarenalectomized animals, which resulted fatally in a large number of cases. Since we had some doubly decapsulated rabbits, which survived long time, but were of no further use after being utilized for another kind of experiment, accessories in the abdominal cavity were extirpated with fatal results within twenty hours in almost all cases. Such results induced us to change the sequence of operations and really to carry out operation III, viz. laparotomy, first of all. According to our experi ence, accessories in the abdominal cavity of normal rabbits, contrary to those on the epididymis, are rather more easily detectable in comparison with the case of those with enlarged accessories caused by single or double supra renalectomy. Fat deposit in the latter makes the search somewhat difficult.
In cases of female rabbits accessories situated in the region of the in ternal sexual organs were removed per laparotomiam simultaneously with those in the abdominal cavity, above described. They were found on the broad ligament, near the ovary and uterine tube, and along the internal spermatic vessels. In the female all the cortical tissues were removed by a 3-stage operation.
Post mortem examination was carried out by Prof. S. Nasu of the Pathological Laboratory with as little delay after death as possible, the ut most care being taken in finding accessories. All the visceral organs were also examined macroscopically as well as histologically. Some rabbits which died during the night, however, were dissected by the writer. In these cases visceral organs, stomach, intestines, liver, pancreas, kidneys, gonads, spleen, accessories found and doubtful masses were preserved in formaline solution and re-examined by Prof. Nasu later.
EXPERIDIENTAL RESULTS.
Now the results of the present investigations will be presented in the order of (1) duration of survival of rabbits after total removal of cortical tissues (2) autopsy findings on them, (3) accessory cortical tissues of normal rabbits in the abdominal cavity, and (4) again the compensatory hyper trophy of the remaining main suprarenal gland and accessories. On 30 rabbits the 4-stage operation was carried out; in 6 rabbits (Series I) the operation was performed in the order of the Roman numerals as detailed above, while in the remaining 24 (Series II. 14 male and 10 female), operation III was first performed; operations I, II and IV fol lowed. The data are summarized in Table I .
Owing to lack of space the period intervening between two operations and detailed re cords of the post-mortem findings are here omitted. The former however can be deduced from the data of the operations, as given; only it may be here stated that ample time (viz. 21 to 316 days, mean 111 days), was allowed to elapse between the last two operations. Among necropsy findings pathological changes in intestinal tracts and discovery of accessories are given also in the two last columns of the table. The extent of change in the intestinal canals are however here simply indicated by a number of symbols, the slightest change be ing expressed by one cross and the greatest by four crosses.
As the table shows, in almost all cases no diminution took place in the body weight. All animals were in excellent condition before the last operation. Even after it the animals suddenly became weak only some ten hours or so before death; the clinical observations will be referred to on another occasion.
Of 30 animals of the entire series, 24 died and 6 survived for 4 months; the latter were killed to terminate the observation.
In the latter Among the 20 cases in which no accessory cortical tissue could be found at autopsy, 4 animals survived for from 1 to 5 days, 10 for from 1 to 2 weeks, 3 for from 2 to 3 weeks, 2 for from 3 to 4 weeks, and 1 for 5 weeks.
Rabbit No. 119 in Table IV , in which the main suprarenals and the testes were bilaterally removed and no accessory was found in the abdominal cavity, died on the 28th day after removal of the second gland.
A somewhat similar record on the duration of survival was presented by Rogoff15) on guinea pigs. Out of 17 guinea pigs 3 survived over ten days, one of them in fact 28 days.
No accessory was detected at autopsy. The period of survival of the rabbits deprived of all the cortical tissues, given in the present paper is much longer than that shown in the previous communication. Some sug I.
all the accessory cortical tissues in rabbits. * These animals were sacrificed to terminate the observation, and the autopsy done at once.
gestion will be tentatively offered in explanation of it. Improvement in the operative tech nique and after-treatment may be taken into consideration in the first place, since the pre sent investigations were carried out in succession to the former and we attempted to improve the after-treatment and eventually observed some advancement in operative technique. That the rabbits were those which were so strong as to outlive such a severe operation as laparotomy may also be taken into account; further we generally have the impression in our laboratory that animals become stronger against severe operation if it is carried out after full recovery of the animal from another operation previously performed, as compared with cases in which that severe operation is performed without being preceded by some other operation or operations.
In the present experiments the last operation was preceded by a greater number of operations than in the former ones. This difference cannot be explained by the length of period between the last two opera tions, as Zwemer16) explained a similar difference in comparing the results on cats of re moving the surgically produced cortical gland 3 weeks to 6 months after extirpation of the other gland and the control experiments, since the intervals were similar in both our sets experiments, previous and present. In only one of Zweniei's cases was an accessory cortical mass found, while in El1iott's17) cats accessories were found hypertrophied in cases of somewhat longer survival as 6 to 10 days or more, and in fact in a large percentage of the total. In these animals these accessories were undiscovered in our search, but they were, we believe, by no means so large as when found at autopsy. So, it may be justifiable to assume that they underwent hypertrophy in com pensation after decapsulation, particularly rapidly after double removal, and consequently reached so large size as was found.
The above data in toto show that when rabbits are deprived of all cortical tissues by extirpating all the accessories besides the two main glands, they are incapable of living for a long time, the. longest time being recorded as 5 weeks. Three fourths of the total died within 14 days. These results
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T. Kojima also afford unequivocal evidence of the indispensability of the cortical tissue for maintenance of the life of rabbits. It may be further pointed out that, firstly, this conclusion by the present writer is borne out from the fate of rab bits deprived of all the cortical tissues on the one hand, and the long survival of rabbits possessing accessories on the other, while in the case of most of the previous writers too large a percentage of rabbits died shortly after double removal by a two-stage operation, and, secondly the duration of survival of rabbits deprived of all cortical tissues in the previous and present investi gations of us are incomparably longer than those hither to reported.
Lastly, by way of precaution it may be stated that accessories were sought only macro scopically by Prof. Nasu of the Pathological Laboratory and ourselves; accordingly doubt might be possible about absence of microscopical cortical masses. At present we must leave it as an open question.
In the hands of Jaffe,18) it may be recalled in this occasion, 35 per cent of rats died on the 4th to the 35th day after double suprarenalectomy. No gross accessory tissue was found. This investigator is of the opinion that these animals live as long as their microscopical ac cessories are functionally active, and die because these accessories cannot hypertrophy and finally exhaust themselves. In serially sectioning the retroperitoneal tissues including the aorta and vena cava, he found microscopical suprarenal cortical accessories very frequently in normal rats, but no active accessories in rats which died of chronic suprarenal insufficiency within usually 6 or 7 months after operation, and the accessories that were present appeared as nests of degenerated cells. Recent experimentalists have been successful in lengthening the survival duration after double suprarenalectomy in cats, dogs and guinea pigs merely by excellent technique and improvement of after-treatment as compared with the former re sults. Now we are able to bring evidence that rabbits can survive as much as 5 weeks the removal of all the cortical tissues macroscopically visible. Whether or not the explanation of Jaffe is applicable as the cause of the survival and death of these kinds of animals de prived of all cortical masses must be seemingly treated as a general question.
II. Autopsy Findings.
Distinctive autopsy findings are presented in the intestinal tracts. Most striking changes occurred in the upper part of the duodenum, the part where the colon with haustra passes into the portion without haustra (on the longi tudinal ridges of mucosa), and the lower part of the ileum and the caecum (on the mucous fold). Moderate or intensive congestion on mucosa, diffuse intensive haemorrhage, fresh or dark reddish haemorrhagic patches, scat tered reddish spots, and reddish streaks on the mucous membrane of the in testinal tracts were there observed. Hydropic swelling was often observed on the mucosa of the caecum. Sometimes the bowels contained bloody semi fluid matter with mucus. Ulcers were seldom disclosed in the stomach, but they can never be taken as characteristic. Congestion and haemorrhage were also observed on the stomach mucosa, but rather infrequently.
In 14 rabbits out of 19 which were found not possessing any cortical body at necropsy, the above stated changes were found; in the remaining 5 individuals such changes were not detected. No definite relation be tween the survival duration and the degree of pathological changes in the 18) H. L. Jaffe, Am. J. Physiol., 1926, 78, 454.
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intestinal tractus was revealed.
The changes in the intestinal tractus are given with symbols in Table I . The severity is indicated by the number of symbols.
In Rabbit No. 119 in Table IV , deprived of all the cortical tissue the following changes were noted: Haemorrhagic erosions in the stomach, moderate hyperaemia in the duo denum, sacculus rotundus and mucous folds, of caecum and slight hyperaemia in the jejuno ileum and processus vermiformis. The part where the colon with haustra passes into the portion without it was strongly hyperaemic.
Contrary to those deprived of all cortical masses, 10 rabbits, which were found to have accessory cortical tissue at autopsy, betrayed nothing pathological in any of the viscera. 6, among the 10, were those inten tionally sacrificed in excellent, healthy condition in order to finish the ex periment, and 4 of those died. (One rabbit was not dissected). However it must be mentioned firstly that in some cases of the doubly suprarenal ectomized rabbits, quoted in the previous paper, which were found possess ing the accessories at autopsy, the pathological changes above related were found in somewhat severe degree, and secondly that slight byperamia was found also in the normal rabbit, thought infrequently, and really in the small intestines, especially in the duodenum and the part where the colon with haustra passes into the portion without it.
Though the changes in the digestive tract sometimes failed to occur and occurred in same other cases, they are frequently wide-spread and in tensive, so that they are of worthy to be taken as somewhat characteristic in rabbits deprived of all the cortical tissues, as Rogoff and Stewart") came to recognize in dogs. (By way of precaution, it may be added that also in our rabbits the medullary mass in the suprarenal glands was simul taneously lost).
In the intestines there were microscopically observed hyperaemia, hae morrhage, and fresh necrosis located in the epithelium, indicating occurrence of a beginning of toxic degeneration. Hyperaemia and haemorrhage oc curred sometimes in the mucosa of the stomach. Sometimes oedema was de tected in the caecum, and denudation of epithelium in the intestines and stomach. Hyperaemia, haemorrhage and necrosis were found in the liver, and hyperaemia and haemorrhage in the thymus. But enlargement of the thymus and lymph glands were not witnessed with definiteness in our rab bits, contrary to the findings of Banting and Gairns on dogs20) and of Jaffe18) on rats, died of acute and subacute suprarenal insufficiency. The congestion of the pancreas, reported by Rogoff and Stewart and by Banting and Gairns, was sometimes noted and it was of such degree as is sometimes also observed in normal rabbits.
Some protocols are given specially to illustrate several degrees of in testinal changes.
Rabbit No. 170. On 10. VI. 1927, the last operation was carried out. On 17. VI., the animal died. The mucoua of stomach was pale, at pyloric end a small erosion present. Duo denal rnucosa decidedly showed congestion throughout. At the upper one-sixth of jejunoi leum, rnucosa showed dark red areas in patches, and especially in the portion extending over about 10 cms. tremendously intensive dark red coloration. Greyish, viscid mucus, mixed with blood, in the corresponding portion of small intestine. The mucosa of coecum was greyish red, its process slightly reddish. Caecum contained soft yellowish faeces, no blood, in colon green yellow matter with mucus. Colon, at the upper portion, covering 10 ems. in extent showed red streaks, from red to dark reddish specks. Also, in the part where the colon with haustra passes into the colon without haustra the mucosa was decidedly red, ex tending over about 17 cms. downwards, elsewhere to anus pale. Scybala in the end part of colon observed. (Intestinal changes of this degree are expressed by 4 crosses in Table I ). Thymus with reddish patches, not enlarged. Pancreas slightly congested. Other viscera macroscopically showed nothing abnormal. Suprarenal sites were clean. No accessory suprarenal cortical tissue was found.
Rabbit No. 128. On 2. VI. 1927, the last operation was performed. On 9. VI. 1927 animal died. Autopsy was made at once. Stomach: The mucosa of pylorus was slightly red. Duodenal mucosa was diffusely reddish throughout its whole length. In one-fifth of the small intestine the rnucosa showed intensive red coloration. Sacculus rotundus, rnucosa reddish in parts. Contents in small intestine were bloody, semi-fluid with mucus. The mucous membrane of caecum was greyish and its process pale. In upper half of colon the rnucosa showed a slaty coloration, in the middle portion reddish-grey, downwards to anus normal appearance. Some words may be said on the accessories in the abdominal cavity, Tables II & III. Out of 49 male rabbits, accessories were found in the abdominal cavity of 35, that is in about seventy per cent; out of 11 females they were found in 6. As already pointed out, accessory masses as large as over 2 mms. in diameter are of infrequent occurrence in normal rabbits-a matter of im portance in judging occurrence of the compensatory hypertrophy; among the present 60 rabbits we came across only four cases of the accessory of a size slightly exceeding 2 mms.
Location of the accessories: -In 21 cases, viz. 60 per cent, they were found on the inferior vena cava, in 9 on the kidneys, in 16 on the retro peritoneum around the kidney, and in 8 in the neighborhood of the main glands. Only in one case, was an accessory detected on the pancreas (No. 155) and in another on the renal vein (No. 174, 9 ); such locations seem of rare occurrence. Of the accessories on the inferior cava vein similar find ing to those of Velich21) on guinea-pigs were yielded in the present rabbits; that is to say they were found particularly often on the right side of it.
In human subjects Schmorl22) reported in some cases the finding of accessory cortical masses in the superficial portion of the liver confronting To the occurrence of the compensatory hypertrophy of the accessories we have fully referred in the previous paper; some notable compensatory hy pertrophy of the accessories has been encountered also in the course of the present investigations, as is demonstrated in Table I . Another 7 additional cases will be given in the last table.
In these animals double suprarenalectomy was performed in two stages and the removal of accessory cortical tissues on epididymis. In 3 of the cases bilateral castration was carried out as a way of removing accessories. 5 animals survived for a long time as for 495, 447, 607, 425 and 398 days; they were sacrificed or died. The other two lived only for 28 and 75 days respectively. In Rabbit 119 no accessory was found at autopsy; it affords an example how long the rabbit can survive the total removal of the cor tical tissue (for 28 days). In the others, distinctly enlarged accessories were found in the abdominal cavity or on epididymis. Those found on epididy mis would probably have been a macroscopically invisible mass or at least minute when we searched for accessories there.
In 4 instances (Nos. 103, 111, 112 and 121), remarkably hypertro phied accessories as large as 4 or 5 rums. in diameter were detected, in strik ing contrast to those in wholly intact animals. Total weight of accessories IV. and the accessories on epididymis.
in Rabbit No. 112 (0.069 grm.) plainly exceeds the weight of one smallest main suprarenal of the normal rabbit. For example, the smallest in the normal rabbits cited in the previous paper is 0.042 grm. for the right gland of the female rabbits, 0.046 grm. for that of the male, and 0.029 grm. and 0.038 grm. for the left gland of the female and male respectively . Nor mal glands weighing under 0.07 grm. are by no means infrequently ob served. The total cortical tissue contained in the gland is therefore further less than the hypertrophied accessories here quoted. The results of Table IV also show that rabbits are capable of living for a long period or in definitely with the presence of only a certain amount of the accessories .
SUMMARY.
(1) Total extirpation of the accessory cortical tissues besides both main suprarenals was undertaken in rabbits by a 4-stage operation. In the majority of cases it was done with success. The longest survival dura tion of rabbits deprived of all the cortical tissue was recorded as 5 weeks. Seventy per cent of the animals died within 14 days.
(2) Outstanding pathological changes in the rabbits which died on the total removal of the cortical tissue were congestion and haemorrhage in the intestinal tract, though the severity differed from case to case and in some cases they were absent. In some cases of the doubly suprarenalecto mized rabbits, which were found involving the accessories at autopsy , similar findings were noted, but rather not so frequently and in somewhat, less degree. Very slight hyperaemia was found in certain parts of the intestines of the normal rabbit.
(3) The compensatory hypertrophy of the remaining main gland seemed to be facilitated or accelerated by removal of the accessories in addi tion to the removal of the first main gland, and the removal of some ac cessories besides the main glands plays seemingly a similar role in hyper trophy of the remaining accessories in compensation.
(4) In the abdominal cavity of normal rabbits we were able to detect the accessory cortical tissues in about 70 per cent; they were as a rule less than 2 mms. in diameter, some what larger ones being found only infrequently. The localization is to be found in the text .
